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ABSTRACT
Epidemiological information on the prevalence of various intestinal parasitic infections and
identification of local risk factors in different regions/localities is a prerequisite to develop
appropriate control strategies, particularly among high-risk groups.
Objective: the aim of this study was to determine the prevalence of intestinal parasites and
associated risk factors among school children in Delgi elementary and junior secondary school in
North Gondar administrative zone.
Methods: A cross sectional parasitological study involving 704 school children was conducted
from Sept.27-oct.6, 2010. Structured questionnaire were used to identify the risk factors. Stool
specimens were examined using direct smear and formal -ether concentration technique. Finally
Data entry and analysis was done using Epi-info and SPSS statistical soft ware respectively.
Results: Ten species of intestinal parasites were identified with an overall prevalence of 79.8%
(562 of 704 children).The predominant parasites involved were A. lumbricoides 338 (48%),
G.lambilia 295 (41.9%) and E.histolytica/dispar 192(27.3%). The prevalence of A.
lumbricoides was the highest compared with other parasite species. Of the total positive
individuals 96(13.6%) single infection and 466(66.2%) were mixed infection, from this mixed
infection the majority of the students had double infection309 (43.9%).The highest prevalent
parasitic species among single and mixed infections were G.lamblia (6.3%) and A.lumbricoids
and G.lambilia (14.1%) respectively. In this study intestinal parasite infection was not
statistically associated with Age, sex, residence, availability and usage of latrines (p>0.05). On
the other hand ,a statistical significance association was found Between intestinal parasite
infection and in those children who have low mother educational level , children who have habit
of eating raw/ unwashed vegetables , children who drink unprotected well/spring and river water
and children who do not have hand washing practice before meal (P< 0.05).
Conclusion: Intestinal parasite infection is a health problem among Delgi school children.
Interventions including improvement of sanitation, provision of clean water, and health
education on personal hygiene to the students and to the parents, especially to mothers are
required.
11.0. Introduction
Infestation with intestinal parasites is a world wide problem. Current estimate suggest that at
least one quarter of the world’s population is clinically infested with intestinal parasites and most
of the infested people live in developing countries. The most affected groups are pre-school,
school age children and women’s of child bearing age group (1, 2).
According to the world health organization (WHO) estimates, globally there are 800-1000
million cases of Asceriasis, 700-900 million of Hook worm infection, 200 million of Giardiasis,
500 million of Entameba histolytic and 500 millions of Trichuriasis. Among the intestinal
parasitic infection, helminthes infections are the predominate one (2). Epidemiological research
carried out indifferent countries has shown that the situation of an individual is an important
cause in the prevalence of intestinal parasitic infection, having a greater rate in children (3, 4).
Inadequate water sanitation and hygiene are responsible for a major proportion of the burden of
disease and death in developing countries, apart from causing hundreds of millions of people to
give up their rights to healthy and dignified lives (5). In addition, intestinal parasitic agents
increase in polluted environments such as refuse heaps, gutters and swage units in and around
human dwelling (6). Living conditions of the people in crowded or unhealthy situations may also
facilitate the spread, and sustenance of various helminthes infections (7).
The level of harm caused by intestinal parasite infection to the health of individual and
communities depend on: The parasite species, the nature of the interaction between the parasite
and the concurrent infections, the intensity and course of infection and nutritional and
immunological status of the population .The common consequences of intestinal parasitic
infections have been shown to affect nutritional status, physical development, mental function,
verbal ability and inhibition control aspects of cognitive behavior in children (8-11).
In Ethiopia intestinal parasitosis is prevalent because of Low levels of living standards, poor
environmental sanitation and ignorance of simple health promoting factors. The prevalence rate
of individual parasites varies considerably in different parts of the country (12, 13). Some studies
conducted in Ethiopia showed that A.lumbricoides is the most prevalent intestinal parasites with
an average of prevalence of (43-56%) followed by T.Trichiura (27-40%).Hookworm (26-34%)
and S.stecoralis (15-21%) (14-17).
21.1. Rationale of the study
Health strategy for attainment of effective parasitic disease control programs demand knowledge
and magnitude of the disease and their changes in course of time as related to ecological, cultural
behavioral and other factors. Hence, the present study will provide epidemiological information
on prevalence and associated risk factors among school children of Delgi. In addition, most
studies done around the lake reported that high prevalence of intestinal parasite and a number of
local risk factors near to Lakes. But in this study area even if it is located at the margin of Lake
Tana there is no study conducted and no information available. There fore; this study is also
aimed to provide recent and valuable information about the magnitude and local risk factors of
intestinal parasite infection for the concerned governmental or service institution .On the other
hand, the finding from this study also will contribute for the progress to wards MDG 4.
32.0. Literature review
2.1. Global burden of intestinal parasites
Intestinal parasite infections are widely spread in the world with varying distribution and degree
of prevalence. Epidemiological research carried out in different world has shown that the social
and economical situation of the individual is an important cause in prevalence of intestinal
parasites. In addition poor sanitation and environmental condition are known to be relevant in
propagation of these infectious agents (18). Further more the prevalence of intestinal parasitic
infections in the tropics and subtropics in aided and enhanced by different factors among the
people like habits of the people and customs. This fact is especially pertinent for those disease
agents transmitted in food, drink and hand to mouth contamination (19).
Many Studies were conducted about intestinal parasitic infections and distributions in the world.
For instance, a study conducted in Malaysia out of 25,000 children and adults examined stool
specimen, the over all prevalence was found to be 39.6% with as much as 89% in sub sample of
children between the ages of 6 to 12 years (20).
The study conducted in school children of western city of Turkey showed that over all
prevalence of 31.8% were infected with one or more intestinal parasites. 6.4% of the students
were infected more than one parasite, 5.7% with two parasites and 0.7% with three parasites. The
three most common were E.vermicularis, G. intestinalis and E. coli (21).
Another study also conducted in India on prevalence of intestinal helminthic infestation in
children indicated that fecal sample from 1000 children the prevalence of intestinal helminthic
infection was 68%. The incidence of intestinal helminthiasis more indicated in rural group than
urban group of children. But Ascaris lumbricoides was the single predominant species in urban
and rural area. The common multiple infection among children was the combination of Ascaris
lumbricoides and Trichuris trichiura. (22)
A study conducted in Pakistan children hospital Quetta in 2005 Overall infestation of intestinal
parasite rate was 31%. The most common parasite was Hymenolepis nana 34% followed by
Giardia lamblia 32%, E. histolytica 29%, Ascaris lumbricoides 4%, and Ancyclostoma
duodenale 1 %.Mixed infestation was seen in 18% of the patients. In most of these cases
infestation with H. nana, Giardia and Entamoeba histolytica were present (23).
4A study was conducted in southern Sudan to determine the prevalence of intestinal parasites
among school children. Fifteen different species of parasites were identified. Hook worm with a
prevalence of 13.1% was the predominant nematode followed by Strongyloides stercoralis
(3.3%), Trichostrongylus (2.5%), Schistosoma mansoni (2.2%) and Trichuris trichiura (1.8%).
Ascaris lumbricoides and cestodes were not detected in this population. Intestinal protozoans
were common, E.coli (37.8%), Entamoeba histolytica (28.4%) and Giardia lamblia (9.8%).
Children in the age group 6-10 years old were the most affected followed by the 11-15 year-old
age group. The infection rate was slightly higher in males than females (24).
A parasitological investigation was conducted in six town located in the humid dense forest area
of south west Cotedivoire in order to determine the prevalence of intestinal helmentosis. During
these study feces of 2220 school children aged from4-15 years old were analyzed. The over all
prevalence rate of intestinal helmenthosis in school children in the area was 37.9%. Male
subjects were more infected than females. More frequent parasites were Hook worm (17%),
Ascaris lumbricoids (10.8%), and T.trichuria (8.9%), and E. vermicularies (7.2%) (25).
Intestinal helments and Schistosomiasis in an urban and some rural countries of Ogun state south
west Nigeria. Fecal samples of 1,059 subjects (524 males and 535 females) aged 3-18 years were
examined by using direct smear and the prevalence of infection was 66.2%. Ascaris lumbricoids
showed the highest prevalence (53.4%) followed by Hook worm (17.8%), Trichuris trichuria
(10.4%), Tenea species (9.6%), S.mansoni (23%), S.stercorialis (0.7%), S.hematobium (0.6%),
and E.vermicularis (0.3%). The prevalence of A.lumbricoids, H.worm, Tnea species, S.mansoni
and S. stercorials in the urban center were similar to those the rural communities. Each helments
were similar prevalence among both genders .The commonest double infection were Ascaris
lumbricoids and Hook worm, while the commonest triple infection were Ascaris lumbricoids,
H.worm, and T.trichuria (26).
A survey was undertaken in 1988 in Seychelles, north Madagascar indicated that a total
prevalence of intestinal parasites 94.4% with high proportion of multiple infections. The
individual prevalence was 84% for T.trichiura, 22% for hook worm, 8% for A. lumbricoids,
6% for G .intestinalis and 5% for E.histolytica (27).
5A study conducted in Guinea of the 286 children one or more nematode parasite infections were
identified 53.5% of the children, the most common parasite identified were H.worm (35.7%)
followed by Ascaris lumbricoids (18.9%), T.trichuria (12.2%) and S.stercorials (10.1%).only
one species of nematode was present in 28.7% of the children, while 18.9% and5.9% were
identified by two and three or more species respectively (28).
2.2. Prevalence of intestinal parasites in Ethiopia
In Ethiopia, like other developing countries, intestinal parasitic infection is one of the most
public health problems. The problem has been reported from different parts of the country in
various degrees of severity (29).
In recent epidemiological study conducted in Wondo Genet area, South Ethiopia, reported the
prevalence of A. lumbricoides and T. trichiura infections among school children 83.4% and
86.4% respectively, and the respective intensity of infection was 7343 eggs per gram of stool
(EPG) and 461 EPG (30).
A survey among students south east of Lake Langano was established that of 259 samples, 83.8
% of one or more intestinal parasites with prevalence rate of T.trichuria (14.7%), E. histolytica
(12.7%), Taenia species (13.9%), S.monsoni (21.2%), Hookworm (62.2%). A. lumbricoids and
G. lamblia have equal amount that is 6.2%) and the list frequently occur is S.tercolaris (5.8%).
(31).In Babile town eastern Ethiopia, another study was conducted on school children established
that nine species of intestinal helminthes were identified with an over all prevalence of 27.2%.
From the identified helmintic parasites, the prevalence of Hookworm, S.monsoni and H.nana
were 6.7%, 4.3% and 10.1% respectively (32).
In surveys conducted in twelve elementary schools in the Dembia plains, Northwest Ethiopia,
infection due to A. lumbricoides was registered in all school among children and was the most
prevalent (41.3%) followed by S. mansoni (35.8%), the Hookworm (22.8%) and Trichuris
trichiura infection (16.5%). Infection was found in all age and appears to increase with age in
Schistosomiasis and Ascariasis. The intensity of infection was generally higher for Ascaris
lumbricoides and S. mansoni (33).
Another study was done in Wollo, Ethiopia among randomly selected students, totally 698
students was selected and their stool was examined.  Among these (43.6%) were positive for
6intestinal parasite.  The prominent parasites were Schistosoma mansoni (24.9%), A.lumbercoides
(18.3%), T.trichuria (4.4%), Hook worm species (2%), H. nana (1.3%), G. lamblia (1.1%),
Strongyloids stericolaris (0.9%) and others (0.45%) (34).
A study was done in rural farming, Gondar Dembia District North west Ethiopia, out of 806
people in the study village, 192 were examined for intestinal parasites.  The over all prevalence
rate of intestinal parasites was 60.9% and the prevalence of individual intestinal parasites in the
study village was A.lumblicoides (34.4%), T.trichuria (5.7%), S.mansoni (5.2%), Taenia
species (1%), G.lamblia (6.3%) and E.histolitica (4.2%) (35).
On the same zone a study conducted in north Gondar, Adarkay woreda, North Ethiopia, stool
specimens were examined from 519 children in 2005 for intestinal parasitic infections from this
54.3% of children were positive. A. lumricoids (43%), Hook worm (23.3%), T.trichuria (11.8%),
triple, double, and single infections were found in 9.4%, 34.7%, and 33.1% specimens
respectively. the highest prevalence for single infection was S.mansoni (19.8%) (36).
In the epidemiological study of South Gondar, Ethiopia, forty nine percent of the examined
school children had one or more types of helminthes, of which 32.5%, 13.3% and 2.4% were
single, double and triple infections, respectively. 14.6%, 28.4%, 8.3% and 12.1% of the children
had moderate infections of S. mansoni, ascariasis, trichuriasis and hookworms, respectively (37).
Another parasitological survey was carried out from June 1995-january 1997 in selected
communities and school in Zarema,  Dek  and Gorgora, North Gondar zone North west Ethiopia
of 199 community based school atenders in Zarema,198 in Gorgora and 200 in dek,85%,67%
and 69% respectively were positive for S.mansoni. Age and sex distribution showed no statistical
significance difference between community and school based survey (38).
72.3. Factors associated with intestinal parasite infection
Generally the Prevalence rate of intestinal parasite infection is different in different regions. It is
very high in developing countries and directly correlated with high proportion of children due to
deficiency of sanitary facilities, indiscriminate and uncontrolled human waste disposal,
inadequate and lack of safe water supply along with low socio-economic status. Only in sub-
Saharan countries 200-250 million people are infected with at least one or more species of
intestinal parasites (39).
The presence of parasitic infection is related with standard of living and their prevalence may
serve as indicator of socio-economic development. Especially, the situation is worse in
developing counties for instance in Africa about one third of the population is infected by
Ascarislumbricoides and the prevalence rate reaches up to 95% in some places (40). Intestinal
parasite incidence is also of affected by various factors, such as age, personal hygiene, dietary
habits, and education level of the community, socioeconomic conditions, climate and
environmental factors (41, 42).
83.0. Objectives of the study
3.1. General Objective
To assess the over all prevalence of intestinal parasites and associated risk factors among school
children in Delgi elementary and junior secondary school.
3.2. Specific objectives
1. To determine the prevalence of each intestinal parasite among school children in Delgi
Elementary and junior secondary school.
2. To identify factors associated with intestinal parasite infection among school children in
Delgi Elementary and junior secondary school.
94.0. Methodology
4.1. Study setting
The study was conducted in Delgi elementary and junior secondary school, at Delgi town, Delgi
is located in North West Ethiopia, south-west of North Gondar. The town is located 92km from
Gondar surrounded by Lake Tana margin with an Attitude of 2100m above sea level and an
average Temperature of 25-28c. With a total population of 14319(2000).Most of the economic
status of the population was established on agriculture and trade. It has two elementary, one
junior secondary and one secondary and preparatory schools, and also there are three private
clinics, two drug venders and one Health center in the town.
4.2. Study design
A cross-sectional Quantitative study was conducted to determine the prevalence and associated
risk factors of intestinal parasites among Delgi Elementary and Junior secondary school students.
4.3. Source and study Population
4.3.1. Source Population
The total number of children in the master list of Delgi elementary and junior secondary school
4.3.2. Study population
The study population was Delgi elementary and junior secondary school children who attended
the class during the study period.
4.3.2.1. Inclusion criteria
Those who were regular students and present at the time of sample collection were included
from the sample.
4.3.2.2. Exclusion criteria
Those children who were unable to provide stool sample were excluded from the sample.
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4.4. Sample size and sampling procedure
4.4.1. Sample size
The sample size was determined by using the following formula, from the study population of
1888 school children. Since the over all prevalence rate (P) of intestinal parasite is not known in
the study area, (p) was taken as 50%. For the calculation a 95 % confidence interval (z) and a 5%
margin of error (d) was used. To minimize errors arising from the likely hood of non compliance,
ten percent of the sample size was added to the normal sample.
n= Z2 P(1-p)
d2
n= number of sample size
Z= level of confidence (95%) =1.96
d= margin of error = 0.05
P= Estimation the prevalence of infection =0.5
n = (1.96)2 0.5(1-0.5)
0.052
n = (3.8416) (0.25)
0.0025
n=384
nf = n
1 + n
N
N= Size of the source population =1888
nf=final sample size(adjusted sample size)
nf = 384
1+384
1888
nf=320
The sample was multiplied by two considering the design effect for the sake of
representativeness since the source population was classified by sections using cluster sampling.
= (320x2) +10%contigency
=640+64
=704
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4.4.2. Sampling procedure
From a total number of 1888 students in Delgi elementary and junior secondary school (grade 1
to grade 8) there were thirty sections with an average number of 60 students in each section.
From these Grade (1-4), Grade (6 and 8), Grade (5 and 7) have had two, five, & six sections each
respectively. Using cluster sampling technique from these  thirty sections twelve clusters
(sections) was selected randomly to get the required amount of sample size (=704).Accordingly
the number of sections that was selected in each grade were from (Grade 1-4) one section ,
from (Grade 5-8) two sections from each. Finally, all students in the selected cluster/section were
interviewed.
Figure 1: Graphical presentation of sampling procedures in Delgi Elementary and junior
secondary school children, Sept.2010
Total number of sections
in each grade level (30)
Total number of sections
selected randomly from each
grade=12
Grade 1-4
(One section
from each
grade)
Grade 5
(2 sections)
Grade 6
(2 sections)
It was assumed that in one sec
tion there were on average 60
students. Thus to get 704
students it needs 12 clusters.
Grade 7
(2 sections)
Grade 8
(2 sections)
All students in the
selected clusters will be
interviewed
Total number of students in delgi elementary
and junior secondary school (1,888)
12
4.5. Study Variables
4.5.1. Independent variable
Age, Sex, Grade, Residence ,finger nail condition, hand washing practice before meal , source
of drinking water, educational status of the mother, availability of latrine, Habit of eating raw
/unwashed vegetables.
4.5.2. Dependent variables
Positive test results for intestinal parasite infection.
4.6. Data collection procedure and specimen analysis
Structured questionnaire was developed in English that were applied in different studies related
to this study, and translated into the local language (Amharic). From the total sample size 5% of
questionnaires were pre-tested on similar grade level students that were found different from the
study area and appropriate correction was taken before the time of the study period. During the
study period structured questionnaire was completed for each student, which was administered
by trained interviewer two laboratory technicians using the local language. At the time of
conversation, interviewers also inspected the fingernail condition, presence of shoe on the foot of
students.  After checking the completion of the questioners, all students were provided with
labeled clean plastic container, toilet tissue paper and pieces of applicator sticks to bring stool
specimen .In addition ,every child was instructed to bring his own sufficient amount of sample
approximately 2gram of stool and to take care no mixing up of stool samples. As soon as the
specimen presented single fresh stool specimen was collected and prepared by laboratory
technicians using the (SOP) and immediately, examined by two laboratory technologists using
direct wet mount for the identification of parasite cysts, Trophozoites, Larvae and Ova and
formol-ether concentration techniques for the identification cysts and ova of intestinal parasites
and  results were recorded accordingly. Finally, after completion of the stool examination 20%
of stool samples were randomly selected and emulsified in a 10% formalin solution and a
preserved for quality control.
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4.7. Quality control
To assure the quality of the data the functionality and reliability of instruments, equipments and
expiration date of reagents were cheeked at Delgi health center using known positive and
negative stool sample. As the same time Standard operating procedures was prepared and
followed strictly to assure the quality of pre-analytical, analytical and post analytical stages of
parasitological investigation. Finally 20% of preserved stool samples were transported to
University of Gondar Parasitological laboratory for the quality control and rechecked blindly
using the formal ether concentration technique, which is considered as the most sensitive for
most intestinal parasites examination (2).
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4.8. Operational definition
Analytical system: - a system of quality assurance during specimen analysis such as Quality of
normal saline, Stability of reagent, Quality of test performed.
Post analytical system; - a system of quality assurance after specimen analysis such as Systemic
review, formatting and interpretation, Specimen retention and Detection of error.
Pre analytical system;- a system of quality assurance before starting specimen analysis such as
the quality of Specimen collection, Specimen labeling, Specimen handling, Specimen Storage,
Request form.
Unprotected well/spring water: water that is exposed to pollutant such as drainages or animal
and human defecation.
Protected well/spring water: water that is safe from pollutants i.e protected from animal and
human swage.
Pipe water: water that is treated and pressurized or transported through pipe as part of
a municipal water system
15
4.9. Data management
Collected data entry and cleaning was done by the principal investigator. Double entry was
processed in to a computer using Epi -info version 3.5.1 as the same time all incomplete,
ambiguous and inconsistent data were excluded from entry.
4.10. Data Analysis procedures
Data was transformed from Epi -info version 3.5.1 to SPSS and analysis was performed using
SPSS computer software version 15.The base line characteristics of the study population was
summarized using medians and ranges for continuous variables  simultaneously  proportions and
frequencies for categorical variables. Internal comparison was made using logistic regression to
determine the independent effect of the variables by calculating the strength of the association
between infection and risk factors using odd ratio (OR) and 95% confidence interval (CI). Crude
OR was estimated by Bivariate analysis and adjusted OR was then computed by Bivariate and
multivariate logistic regression analysis. P value less than 0.05 (5%) was considered to be
statistically significant.
4.11. Ethical consideration
Ethical approval was taken from the ethical committee of ACIPH and University of Gondar.
Before the data collection period, a letter of support was written by Amhara regional health
Bureau including the objectives of the study to the North Gonder education office, Takussa
woreda health office and Delgi elementary and junior secondary school. Subsequent to
presenting the support letter to the school director, Verbal Consent was obtained from students
after explaining the purpose and the procedures of the study. For those children whose age was
under fifteen years or unable to understand the purpose of the study written consent was obtained
from their family through school director. Finally appropriate drug was prescribed by Nurses and
treatment was given to those students who were positive for intestinal parasitic infection with the
collaboration of Amhara Regional health bureau that covers the total cost of treatment.
4.12. Dissemination of Findings
The findings from this study will be distributed and documented using hard copy and soft copy
to the concerned parties, policy makers, NGOs and other community based organizations. The
result will be also facilitated through a workshop presentation, seminars and conferences.
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5.0. Results
5.1. Socio-demographic description of the study subjects
A total of 704 students took part in the study and were included in the present analysis. Of these,
358(50.9%) were male and 346(49.1%) female. The mean age of the study subject was 12.8
years with a minimum and maximum age of 7 years and 25 years, respectively. Majority of the
study subjects were reside in urban 441 (62.6%).Most of the students mothers’ 395 (56.1%) were
Illiterate. (Table1).
Table1: Socio demographic characteristics among Delgi elementary and junior secondary
school children Delgi Sept.2010.
Characteristics Total(n=704)
N=
Percentage (%)
Sex
Male
Female
358
346
50.9
49.1
Age group in years
5-9
10-14
15+
150
391
163
21.3
55.5
23.2
Educational level (grade)
1-4
5-8
224
480
31.8
68.2
Residence
Urban
Rural
441
263
62.6
37.4
Educational level of Mothers
Illiterate
Primary school
Secondary school
and above
395
195
114
56.1
27.7
16.2
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5.2. Prevalence of intestinal parasites
Microscopic stool sample examination using wet mount and formol-ether concentration
technique showed that infections with various intestinal helminthes and protozoan parasites were
common in Delgi school children.Out of the 704 school children examined, Ten species of
intestinal parasites were identified with an over all prevalence of 562(79.8%) had one or more
intestinal parasite infection (s). The most prevalent intestinal parasites identified were A.
lumbricoides 338 (48%), G.lambilia 295 (41.9%), E.histolytica/dispar 192(27.3%), S.
mansoni112 (15.9%), Hookworm 81(11.5).The prevalence of A. lumbricoides was the highest
compared with other parasite species (Figure2).
Of the total 562(79.8%) positive individuals 96(13.6%) were single infection and 466(66.2%)
were mixed infection; from this mixed infection the majority of the students had double infection
309 (43.9%). (Table2).
The most prevalent intestinal parasites diagnosed in a single student according to their parasitic
species in single and mixed infection were G.lambilia 44(6.3%) and A.lumbricoides + G.lamblia
99(14.1%) respectively. (Table3).There was no discrepancy on the stool examination results
between the first and the quality control test.
Figur2: Prevalence of each intestinal parasite based on wet mount and formol –ether
concentration technique among Delgi Elementary and junior secondary school children,
Sept.2010
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Table2: Prevalence of Single and mixed intestinal parasite infection among Delgi
Elementary and junior secondary school children, Sept.2010
Type of infection Total frequency Percentage (%)
Single infection 96 13.6
Double infection 309 43.9
Triple infection 155 22.3
Quadruple infection 2 0.3
Table3: Prevalence and species of most frequent intestinal parasites in single and mixed
infections among Delgi Elementary and junior secondary school children, Sept.2010
Type of infection Most prevalent intestinal
parasite species
Total frequency Percentage (%)
Single infection G.l 44 6.3
Double infection A.l +G.l 99 14.1
Triple infection A.l+S.m+E.h 28 4
Quadruple infection A.l+S.m+E.h+H.w 2 0.3
G.l*=G.lamblia; A.l*=A.lumbricoids; E.h*=E.histolytica/dipar; H.w*=Hookworm;
S.m*=S.mansoni
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5.3. Factors associated with Intestinal parasite infection
Among the potential risk factors explored regarding the prevalence of intestinal parasite infection
of Delgi school children, from bivariate analysis Statistical significant association was found
between intestinal parasite infection and variables such as mother educational level, hand washing
practice before eating, habit of eating raw/ unwashed vegetables, water source for drinking, open
field defecation and finger nail condition.
Multivariate analysis was performed for all variables that were significantly associated with
intestinal parasite infection from univariate analysis. After adjustment, open field defecation and
finger nail condition were excluded from the model. But all other variables were remained
significantly associated with intestinal parasite infection. Children whose mother educational
status was illiterate were 2.14times (95%CI: 1.27, 3.63) and Primary school were 1.85times
(95%CI: 1.03, 3.35) more likely to acquire intestinal parasite infection than compared to children
mother education status Secondary school and above. Children who didn’t wash there hands
before eating were 3.88times (95%CI: 2.46, 6.08) more likely to acquire intestinal parasite
infection than compared to children who wash their hands before meal, where as habit of eating
raw/unwashed vegetables were 3.62times (95%CI: 2.40, 5.45) more likely to acquire intestinal
parasite infection. Similarly Students who drink Unprotected well/spring water were 3.42 times
(95CI:1.71, 6.83), who drink river water were 1.86times (95%CI: 1.08, 3.20) more likely to
acquire intestinal parasite infection compared to those who drinks pipe water. (Table5).
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Table4: Bivariate logistic regression analysis for factors potentially associated with
Intestinal parasite infection among Delgi Elementary and joiner secondary school children,
Sep.2010
Risk factors Intestinal parasites Crude OR (CI)
Total positive n(%) Total Negative n(%)
Sex
Male
Female
290(51.6)
272(48.4)
68(47.9)
74(52.1)
1.16(0.80,1.68)
1.00
Age group in years
5-9
10-14
15+
127(26.6)
298(53.0)
137(24.4)
23(16.2)
93(65.5)
26(18.3)
1.05(0.57,1.93)
0.61(0.38,0.98)
1.00
Grade level
1-4
5-8
183(32.6)
379(67.4)
41(28.9)
101(71.1)
1.19(0.79,1.78)
1.00
Residence
Urban
Rural
358(63.7)
204(36.3)
83(58.5)
59(41.5)
1.25(0.86,1.82)
1.00
Mother educational status
Illiterate
Primary school
Secondary school &above
325(57.8)
158(28.1)
79(14.1)
70(49.3)
37(26.1)
35(34.6)
2.06(1.28,3.31)
1.89(1.11, 3.23)
1.00
Hand washing before eating
Yes
No
261(46.4)
301(53.6)
110(77.5)
32(22.5)
1.00
3.96 (2.59,6.08)
Practice of eating raw/ unwashed
vegetables
Yes
No
438(77.9)
124(21.1)
67(47.2)
75(52.8)
3.95 (2.69,5.81)
1.00
Water source for drinking
Pipe
River
Unprotected well /Spring
315(56.0)
135(24.0)
112(19.9)
110(77.5)
21(14.8)
11(7.7%)
1.00
2.25(1.35,1.73)
3.54( 1.85,6.85)
Open field Defecation
Yes
No
97(17.3)
465(82.7)
8(5.6)
134(94.4)
3.49 (1.65,7.37)
1.00
Practice of  fingernail trim
Yes
No 431(76.7)
131(23.3)
125(88.0)
17(12.0)
1.00
2.24(1.30,3.85)
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Table5. Bivariate and multivariate logistic regression analysis for factors potentially
associated with Intestinal parasite infection among Delgi Elementary and Junior secondary
school children Sep.2010
Risk Factors Intestinal parasites Adjusted OR(CI)
Total positive no(%) Total Negative n(%)
Mother educational status
Illiterate
Primary school
Secondary school and
above
325(57.8)
158(28.1)
79(14.1)
70(49.3)
37(26.1)
35(34.6)
2.14(1.27,3.63)
1.85(1.03,3.35)
1.00
Hand washing before eating
Yes
No
261(46.4)
301(53.6)
110(77.5)
32(22.5)
1.00
3.88 (2.46,6.08)
Eating practice of raw/ unwashed
vegetables
Yes
No
438(77.9)
124(21.1)
67(47.2)
75(52.8)
3.62(2.40,5.45)
1.00
Water source for drinking
Pipe
River
Unprotected well/spring
315(56.0)
135(24.0)
112(19.9)
110(77.5)
21(14.8)
11(7.7)
1.00
1.86(1.08,3.20)
3.42(1.71,6.83)
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6.0. Discussion
Infestation with intestinal parasites is a world wide problem; current estimate suggest that at least
one quarter of the world’s population is clinically infested with intestinal parasites and most of
the infested people live in developing countries. The most affected groups are pre-school, school
age children and women’s of child bearing age group (1, 2). In Ethiopia intestinal parasite
infection is prevalent because of Low levels of living standards, poor environmental sanitation
and ignorance of simple health promoting factors. (14, 15).
In this study, the observed overall prevalence rate of intestinal parasite was found to be (79.8%)
relatively higher than previously study conducted among school children  in Ethiopia, Which
showed that Babile 27.2%, South Wollo 43.6% ,Dembia District 60.9%, Adarkay 54.3%,
South Gondar 49% (32,34,36,37) and other countries, Turkey 31.8%,India 68%,Pakistan 31%,
Sudan 13.1%, Cotedivoire 37.9%,Nigeria 62.2%, Guinea 53.5% (21-26,28). This high
prevalence could be due to the place of the study subjects, living standard of study subjects or
due to a reflection of the local endemicity and geographic condition of the study area. This is
almost similar to the study done around lake Langano 83.8 %( 31). In contrast when compared to
Seychelles, north Madagascar 94.4% (27) the prevalence of present study was very low.
In the current study, the prevalence rate of A. lumbricoides( 48%)was found to be higher than
studies conducted in Ethiopia around  lake Langano 6.2%,Dembia plains 41.3%, Wollo18.3%,
Dembia District 34.4%, Adarkay43% (31,33-36 )and other countries Pakistan 4%, Cotedivoire
10.8% and Guinea18.9% ( 23, 25, 28). Environmental sanitation and personal hygiene of study
subjects probably play an important role for the higher prevalence rate of ascariasis. In contrast
lower than the study conducted in Nigeria 53.4%, Wondo Genet 84.3% (26, 30).
The second and third most prevalent intestinal parasites were G.lamblia (41.9%) and
E.histolytica /dispar (27.3%). This rate falls just above the upper range for nation wide
prevalence rate of amebiasis and Gardiasis (18).This could be due to the study season, poor
environmental sanitation, poor personal hygiene of the study subjects and the favorable
environmental condition of the study area to multiply these parasites. However, further studies
had to be conducted before reading at such conclusions.
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In the present study the prevalence rate of S. mansoni (15.9%) was higher than compared to the
previous Study done in Babile 4.3%, Dembia district 5.2% (32, 33). The reason could be due to
the place of the study subjects, which were found near shore of Lake Tana and the behavioral
factors of the study subjects. In contrast much lower than the studies conducted around Lake
Langano 21.2% Dembia plains 35.8%, South wollo 24.9%, Adarkay19.8%(31,33, 34, 36,) and
different localities of northern Ethiopia, Zarema 85%, Dek 67% and Gorgora 69 % among
school attenders( 38 ).How ever, comparable to the study done in south Gondar 14.6 % (37).
On the other hand, the present study showed that the prevalence rate of each intestinal parasite
infection was varies in compared to other study areas. The prevalence rate of Hook worm was
(11.5%) higher than the previous study of Babile4.3%, and South wollo 2% (32, 34). This is also
almost similar to the previous study conducted in S.Gondar 12.1 %( 37).In contrast much lower
than compared to the studies done in Langano 62%, Adarkay 23.3% (31, 36).
The prevalence rate of T.trichuria was (7% ) which was much lower than other studies done in
wondo genet 86.4%, langano 14.7%, Adarkay11.8 (30, 31, 36).in contrast higher than the
findings of S.wollo 4.4%and Dembia district 5.3% (34, 35). But almost similar to the study done
in south Gondar 8.3% (37).How ever, the prevalence rate of H.nana (6.8%) was higher than
South wollo 1.3% (34). In contrast lower than the findings of Babile 10.1 % (32). Similarly, the
prevalence rates of Tinea spps (5.3%) were relatively higher than the study done in Denbia
district 1% (35). But lower than previous studies done in south Ethiopia langano 13.9% (30).
The differences in findings among the studies might be due to cultural practices of the
population, category of the study population, the time of study and the methods employed for
stool examination. The least encountered intestinal parasites in the present study were
E. vermicularis (2.6%) and S.stercoralis (2.4%).This is almost similar to Nigeria (0.3%) and
(0.7%) respectively (26).
In localities where numerous kinds of intestinal parasites found multiple infection was frequently
encountered; in this study single, double, triple and Quadruple infection (13.6%, 43.9%, 22%,
0.3%) were respectively observed. The most frequent mixed infection in some areas were
infections which involve A.lumbricoids ,T.trichuria and Hook worm (22,25,26).In contrast
A.lumbricoids and G.lambilia were tend to appear the most frequent intestinal parasites in the
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study area. This is probably due to environmental conditions that was favorable for the two
parasites live together or the occurrence of high prevalence of the two parasites in this area.
The present study also assessed the possible association of intestinal parasite infection with
potential risk factors among school children. Several recent studies have identified a range of
environmental ,behavioral and social risk factors associated with intestinal parasite
infections(40-42).However, very few were significantly associated in this study; making it
comparable to earlier studies in Ethiopia and other less developed countries . One of the factors
strongly associated with intestinal parasite infection in this study was low educational level of
children mothers’. This is more likely that parents of children at high level of education provide
better sanitation condition for their children than low educational level parents. This finding is
similar with the results of other study (21, 42).
A significantly higher prevalence of intestinal parasite infection also found among subjects who
were not washed their hands before meal compared to those who were washed their hands
regularly. This is probably due to low knowledge of children about the feco-oral transmission of
intestinal parasite through their unwashed hands. The other factors that exposed children for
intestinal parasite infection identified in this study were eating of unwashed /uncooked
vegetables. The reason might be due to the contamination of vegetables with fecal materials in
the farm; similar findings also found in other studies growing of vegetables in faecally-polluted
gardens were all found to be conducive for transmission of geohelminthes (Ascaris and the like),
faeco-orally transmitted parasites (amoebae and the like) 41).There fore, washing or cooking of
vegetables before eating is very important.
The present study also found that using water from a river and unprotected well/spring was a risk
factor for intestinal parasite infection in children. This is also most probably due the
contamination of the water source with infected humans and animals feces. Intestinal parasite
infection among river/unprotected water source users in underdeveloped countries may arise
from the contamination of water with animals and human waste that flooding in to the river or
unprotected spring (41, 42). Efforts minimizing use of river/spring water and rising use of piped
water supplies and monitoring water quality are important. However, other unknown factors may
contribute to the increased risk associated river/spring water and merit further investigation.
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7.0. Strengths and limitations of the study
Strengths:
 The study focused on one of the most vulnerable groups of the population.
 The non-response rate was almost none.
Limitations:
 Quantitative egg estimation to measure the intensity of infections using Kato-Katz
technique was not performed due to issues related to feasibility. However, the results are
unique in that they arise from most risk groups, and provide valuable information on
prevalence and risk factors among school children.
 Information on potential risk factors was based on students self-report, which may have
led to information bias.
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8.0. Conclusion and recommendation
In conclusion, the present study showed that intestinal parasite was highly prevalent and health
problem among Delgi School children. This was due to low educational level of parents, absence
of adequate and safe water, Harm full practice and poor personal hygiene of study subjects were
factors that exposed to intestinal parasite infection.
There for; the following recommendation can be forwarded:-
 An intervention strategy should be designed and implemented for this neglected disease.
Including improvement of sanitation and health education on personal hygiene to the
students and to the parents, especially to mothers are required.
 Regular deworming /anti helminthic treatment should be given for school children to
keep intestinal parasite infection intensities level low.
 Provision of adequate and safe water supply
 Cost effective water purification mechanisms such as boiling and chlorination should be
used.
 Finally, further studies should be made in the study area to address factors not addressed
by this study.
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10.0. Annexs
Annex I: Conceptual framework for potential determinants of intestinal parasite infection.
Socioeconomic Factors:
Age, grade,
Economic status/Income
Parental education
Family size
Place of residence
Environmental Factors:
Source of drinking water
Availability of latrine
Type of latrine
Number of rooms
Livestock in house
Behavioral Factors;
Hand washing habit
Type of detergent used
For hand washing
Shoe wearing habit
Habit of eating raw meat/
vegetable
Finger nails condition
Feeding practices
Duration of breast-feeding
Time of introducing
Supplementary feedingIntestinal parasitic
infection
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ANNEX II: Questioner English and Amharic version
Addis continental institute of public health and University of Gondar joint MPH program
Questionnaire prepared to collect data on risk factors of intestinal parasite
Guide line for Questionnaires; the following questions will be answered by
circling with   appropriate response of the respondents.
Name of participant _______
Code/Lab. Number___________
Part I. Socio-demographic data
Number Question Response Skip
101 Age ---------------------
102 sex 1.Male
2.Female
103 Grade --------------------
104 Place of residence 1.Urban
2.Rural
105 Educational level of mother 1.Illiterate
2.Can read and write
3.Grade1-6
4.Grade 7-8
5.Grade 9-12
6.>Grade12
106 Educational level of Father 1.Illiterate
2.Can read and write
3.Grade1-6
4.Grade 7-8
5.Grade 9-12
6.>Grade12
107 Family size of the house holds 1.2-4
2.5-7
3.8-10
4. >10
108 Total monthly income of the
household in Birr?
1. <350 Birr
2.350-699 Birr
3.700-999 Birr
4.1500 Birr and above
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Part II. Environmental factors
201 Source of drinking water 1.Pipe
2.protected well /spring
3.Unprotected well/spring
4.River
99. Other (specify)
202 Do you have latrine in your home? 1.Yes
2.No
(If no skip to
Q. no/204)
203 Which type of latrine do you have? 1. Pit latrine
2. Water carriage system
3. VIP
99. Other specify
204 Have you use open field defecation? 1.Yes
2.No
Part III .Behavior habits
301 Do you wash your hands after latrine? 1.Yes
2.No
(If your answer is
no for Q.301&302
skip to Q. no/304)
302 Do you wash your hand before eating? 1.Yes
2.No
303 What type of detergent you use for hand
washing?
1.Water only
2.Soap
3. Ash
304 Do you have shoes? 1.Yes
2.No
(If no, skip
to Q.306)
305 How often do you wear it? 1. Always
2. some times
3. Not at all
306 Do you eat raw meat? 1.Yes
2.No
307 Do you eat Unwashed/raw vegetables? 1.Yes
2.No
308 Do you trim your finger nail? 1.Yes
2.No
Date of interview________________ Name of the interviewer _____________________
Signature_______________
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በአዲስ ኮንቲነንታል እና በጎንደር ዩኒቪርሲቲ የማህበረሰብ ጤና አጠባበቅ ትምህርት ክፍል
ተባባሪነት በደልጊ 1ኛ እና መለስተኛ 2ኛ ደረጃ ት/ቤት ስለሆድ ጥገኛ ትላትሎች እና አጋላጭ
መንገዶች ለማጥናት የተዘጋጀ የአማርኛ ቃለመጠይቅ
የቃለ መጠይቅ አደራረግ መመሪያ፡ ለሚከተሉት ጥያቄዎች የተሳታፊውን ምላሽና ትክክለኛውን
መልስ በማክበብ መሞላት ይኖርበታል፡፡
የተሳታፊው ስም____________________________
የላብራቶሪ መለያ ቁጥር ________________
ክፍል አንድ፡-ማህበራዊና ስነ-ህዝባዊ ሁኔታዎች
ተ.ቁ ጥያቄ መልስ እለፍ
101 እድሜ -----------------
102 ፆታ ------------------
103 ክፍል(የትምህርት ደረጃ) --------------------
104 የተወለደበት ቦታ 1.ከተማ
2.ገጠር
105 የእናት የትምህርት ደረጃ 1.ያልተማረች
2.ማንበብ መጻፍ የምትችል
3.ከ1ኛ- 6ኛ ክፍል
4.ከ7ኛ - 8ኛ ክፍል
5.ከ9ኛ-12ኛ ክፍል
6.ከ12ኛ ክፍል በላይ
106 የአባት የትምህርት ደረጃ 1.ያልተማረ
2.ማንበብ መጻፍ የሚትችል
3.ከ1ኛ- 6ኛ ክፍል
4.ከ7ኛ - 8ኛ ክፍል
5.ከ9ኛ-12ኛ ክፍል
6.ከ12ኛ ክፍል በላይ
107 የቤተሰብ ብዛት 1. 2-4
2. 5-7
3. 8-10
4. ከ10 በላይ
108 የቤተሰብ የገቢ መጠን በወር በብር? 1.<350
2.350-699
3.700-999
4.1000-1499
5.1500 እና በላይ
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ክፍል ሁለት፡ የአካባቢ ሁኔታ
201 የመጠጥውሃ ከየት ያገኛሉ? 1.ከቧንቧ
2.ንፅህናው ከተጠበቀ የውሃ
ጉድጓድ /ምንጭ/
3.ንፅህናው ካልተጠበቀ የውሃ
ጉድጓድ /ምንጭ/
4.ከወንዝ
99.ሌላ ካለ ይገለፅ_______
202 መጸዳጃ ቤት አላችሁ? 1.አዎ
2.የለንም
(መልስዎ የለም
ከሆነ ወደ ጥቁ.
204 ይለፉ)
203 የትኛው ዓይነት መጸዳጃ ቤት
ነው ያላችሁ?
1.የጉድጓድ
2.በውሃ የሚሰራ
3.ሽታ ማስወጫ ያለው
99.ሌላ ካለ ይገለጽ______
204 በየሜዳው የመፀዳዳት ልምድ
አለዎት?
1.አዎ
2.አልፀዳዳም
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ክፍል ሦስት፡ የባህሪ/ልምድ ጥያቄዎች
301 ሽንት ቤት ከተጠቀሙ በኋላ እጅዎን
ይታጠባሉ?
1.አዎ እታጠባለሁ
2.አልታጠብም
(ጥቁ.301 እና 302
አልታጠብም ከሆነ
ወደ ጥ.ቁ.304እለፍ)
302 ምግብ ከመብላትዎ በፊት እጅዎን
ይታጠባሉ?
1.አዎ እታጠባለሁ
2.አልታጠብም
303 እጅዎን ሲታጠቡ በምንድነው
የሚታጠቡት?
1.በሳሙና እታጠባለሁ
2.በውሃብቻ እታጠባለሁ
3.በአመድ እታጠባለሁ
304 ጫማ አለዎት? 1.አለኝ
2.የለኝም
(መልስዎ የለኝም
ከሆነ ወደ ጥቁ.306
ይለፉ)
305 ጫማ የሚያደርጉት መቸ ነው? 1.ሁልጊዜ
2.አንዳንድ ጊዜ
3.አድርጌ አላውቅም
306 ጥሬ ስጋ ይመገባሉ? 1.አዎ እመገባለሁ
2.አልመገብም
307 ያልታጠበ ወይም ያልበሰለ ቅጠላቅጠል
(ፍራፍሬ) ይመገባሉ?
1.አዎ እመገባለሁ
2.አልመገብም
308 ጥፍርዎትን ይቆርጣሉ?(ጥፍሩን
ይመልከቱ)
1.አዎ እቆርጣለሁ
2.አልቆርጥም
መጠይቁ የተደረገበት ቀን______________
መጠይቁን የሞላው ሰው ስም ___________________ፊርማ_________
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Annex III: Consent form English and Amharic version
My name is ___________________. I came from ACIPH and University of Gondar. I am going
to collect information for a study on intestinal parasitosis among Delgi Elementary and junior
secondary school students. The study is designed by ACIPH and University of Gondar, to assess
the prevalence and risk factors of intestinal parasitosis.  I assure you that the information that you
are going to give will be kept in secrete and if you are positive to any intestinal parasite you will
be treated with appropriate drugs. Therefore, you are free to respond or not to respond the
questions. Your support and willingness in responding the questions will be very important for
the success of this study.
Do you agree to participate in this study?
Yes________ No________
If no, go to the next subject.
Thank you for your cooperation
የፈቃድ መጠይቅ
ስሜ……………………………..ይባላል የመጣሁት በጎንደር ዩንቨርሲቲ እና አዲስ
ኮንቲነንታል የማህበረሰብ ጤና አጠባበቅ ትምህርት ክፍል ስለሆድ ጥገኛ ትላትሎች
ስርጭት እና ስለ አጋላጭ መንገዶቻቸው በደልጊ 1ኛ እና መለስተኛ 2ኛ ደረጃ ት/ቤት
ተማሪዎች ውስጥ ጥናት ለማካሄድ ሲሆን ለጥናቱ የሚሆን መረጃ ለማሰባሰብ ነው፡፡
ለዚህም የእርስዎ ተሳትፎ እና ፈቃደኝነት ለጥናቱ ጠቀሜታ ስለሚኖረው ተሳታፊ
እንዲሆኑ እንጠይቅዎታለን፡፡ በዚህ አጋጣሚ እርስዎ የሚሰጡት ማንኛውም ምላሽ
በሚስጢር የሚጠበቅ መሆኑን እና ማንኛውም የሆድ ጥገኛ ትላትል ቢገኝበዎት
አሥፈላጊው መድሃኒት የሚሰጥዎ መሆኑን እናረጋግጥልዎታለን፡፡
በጥናቱ ተሳታፊ ለመሆን ፈቃደኛ ነዎት?
አዎ……………………… አይደለሁም ………………
አይደለሁም ከሆነ ወደ ሚቀጥለው ተሳታፊ እለፍ
ለትብብርዎ አመሰግናለሁ፡፡
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Annex IV: Standard Operating Procedure (SOP) for stool examination
1. Direct microscopic examination of feces for parasites
i. place a drop of fresh physiological saline on the grease free slide
ii. With an applicator stick, pick up a small portion of the feces at different part and put on
the drop of saline.
iii. Mix the feces with the groups to from homogeneous suspension.
iv. Then cover the smear with cover slide and examine systematically the entire saline
preparation using 10 x   and 40x Microscopic objective respectively to identify small
parasites.
v. Report the result
3. Formal-Ether concentration technique
i. Emulsify approximately one gram (1g) of feces about 4ml of 10% normal saline    in a
screwed cap bottle.
ii. Add further three to four ml (3-4ml) of 10% formal saline in the cap bottle and mix for
20 seconds
iii. Sieve the emulsified faces and the collect suspension in a beaker.
iv. Transfer the suspension in to a conical tube and add 3-4ml Ether.
v. Cover the tube with its lid and mix the contents for 1 minute.
vi. Centrifuge the tube at 3000 Revolutions per minute (rpm) for 1 minute.
vii. Using a stick, free the layer of debris by rotating the tip of the stick between the debris
and side of the tube. Tilt the tube and pour off all the supernatant fluid.
viii.Use a cotton swab to remove any debris adhering to the side of the tube.
ix. Return the tube to its up right position
x. Using a pasture pipette mix the sediment and transfer it to the slide.
xi. Examine microscopically using low power (10 x objectives) and high power
(40xobjective)
xii. Report the result
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